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$b$ $G$
(i) $G$ $\Delta_{G}$ $\infty\in\Delta_{G}$
(ii) $G$ $\Lambda(G)$ 1
(iii) $R:=\Delta_{G}/G$ $P$
(iv) $\sigma_{G}:=\{\gamma_{j}\}_{j1}^{k_{0}}=$ $R$ $G$ ( )
$R- \bigcup_{j=}^{k_{0}}\gamma 1\dot{j}$
$R- \bigcup_{j1^{\gamma j}}^{k_{0}}=$





$( \mathrm{C}\backslash \Delta c)\geq\pi\sum A(R;\iota_{k,1}, lk,2, \iota k,3)k=1$ (1)
Area$(E)$ $E\subset \mathrm{C}$




$M>0$ $l_{k,j}<M,$ $j=1,2,3$ $k\in\{1, . . , , s\}$
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$R$ $M$ $K$
Area$(\mathrm{c}\backslash \Delta_{G})\geq K$
$\hat{\mathrm{C}}\backslash \Lambda(G)$ $\triangle c$




Gronwall (Sugawa [12, p.10])
1. $G$ . $b$ $f$ $(\mathrm{i}\mathrm{i}’)$ $f$ $z=\infty$
$f(z)=Z+b0+ \sum_{n=1}^{\infty}b_{n}z^{-}n$
$n \sum_{=1}^{\infty}n|b_{n}|2\leq 1-\sum A(R;\iota_{k,1}, lk,2, \iota_{k,3})k=l1$ (2)
2. $G,$ $f$










1Abikoff [1], Bers [3], [4], , , , , [7],
Kra [9], Maskit [ $14|,$ [ $15|$





$\Delta$ $G_{\Delta}=G$ $\Delta$ $G$
$G$ $G$
$b$ $b$ 2









$\langle_{Z\vdash\not\simeq Z}+2, Z-\neq z/(-2_{Z+}1)\rangle$
M\"ob $(\hat{\mathrm{C}})$ -
$\Sigma:=\{|z|>1\}\mathrm{U}\{\infty\}$ $\mathrm{b}$ $G$ $f$
$\Sigma$ $\Delta_{G}$
$H:=f^{-1}Gf$ $G$
$g\in G$ $h\in H$
$g=fhf^{-1}$ $f$ $h$ $g$
$A_{g}$ $g$
$H$ , $f$
$G$ $g_{1},$ $g_{2}$ $A_{g_{1}}=A_{\mathit{9}2}$
$A_{g_{1}}\cap A_{g_{2}}=\emptyset$ $g_{1}$ $g_{2}$
$G$
$A_{\mathit{9}1}\cap A_{\mathit{9}2}=\emptyset$ $\Delta_{G}$
$\bigcup_{i=1}^{\infty}\Delta_{i}$ ( $\Delta_{i}$ ) $\Delta_{i}$
$\Delta_{i}$ $G$ $G_{\triangle:}$ $G$
$G$





$G$ $g$ $=g$ $G$
$n=\pm 1$ $h=g^{\pm 1}$
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$G$ $\mathrm{b}$- $G$ $g_{1},$ $\ldots,$ $g_{k_{\text{ }}}$
(i) $i\neq j$ $g_{i}^{\pm 1}$ $g_{j}^{\pm 1}$
.
(ii) $G$ $g_{i}$ $G$







$G$ $\Delta_{G}/G$ $p.\text{ }$
$\mathrm{b}$- $k_{0}=3P-3$ $\Delta_{G}/G-\bigcup_{i=1}^{3p-3}\gamma_{i}$





$A,$ $B\in \mathrm{M}\ddot{\mathrm{o}}\mathrm{b}(\hat{\mathrm{C}})$ Fix$(A),$ $\mathrm{F}\mathrm{i}_{\mathrm{X}(B)}$ $AB$
$F=\langle A, B\rangle$ (
4 ) $F$ $\Omega(F)$
$\infty$ $\Omega_{0}(F)$ $\Omega(F)$
1. $\Omega_{0}(F)$ :
Area$(\Omega 0(F))$ $=$ $4\pi/\{2(cAcB+CB^{C}AB+cAB^{C}A)-(_{C_{A^{+c}B^{+}}}22)c^{2}AB\}$
$\geq$ $4\pi/(c_{A^{+}B}^{2}C^{2}+c_{AB})2$
$g(z)=(az+b)/(cz+d)$ , (ad-bc $=1$ ) $c_{g}=|c|$
2. [cf. Kra [9, $\mathrm{p}570,\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}12.1]$] $A,$ $B\in \mathrm{M}\ddot{\mathrm{o}}\mathrm{b}(\hat{\mathrm{C}})$
Fix $(A),$ $\mathrm{F}\mathrm{i}\mathrm{x}(B)$ $AB$
Fix$(A)=a,$ $\mathrm{F}\mathrm{i}\mathrm{x}(B)=b,$ $\mathrm{F}\mathrm{i}\mathrm{X}(AB)=c$ $A,$ $B,$ AB
$\mathrm{P}\mathrm{S}\mathrm{L}(2, \mathrm{c})$ $A=M(a, b, c),$ $B=M(b, c, a),$ $(AB)-1=M(c, a, b)$
$M(ab)’ c)=[_{\frac{-\frac{2a(b-c)}{2(b-\mathrm{C})^{(}(a-b)a-C)}-}{(a-b)(a-c)}}^{-1}$ $-1 \frac{2a^{2}(b-c)}{(a-,+\frac{b)(a-2a(b\sim c)c)}{(a-b)(a-C)}}.]$
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5. $A\in \mathrm{M}\ddot{\mathrm{o}}\mathrm{b}(\Sigma),$ $(A(\infty)\neq\infty)$ $g\in \mathrm{M}\ddot{\mathrm{o}}\mathrm{b}(\hat{\mathrm{C}})$
:
$z=\infty$ $f(z)–Z+O(1)$ $\Sigma$
$f$ $\Sigma$ $g\circ f=f\circ A$
$c_{g}^{2} \leq\frac{4(1-|A’(0)|)}{\mathrm{t}\mathrm{r}^{2}(A)|A(\mathrm{o})|^{3}}$, (4)
[ ] $A(\infty)\neq\infty$ $g(\infty)\neq\infty_{\text{ }}$ $c_{A},$ $c_{g}\neq 0$















$G$ $R=\Delta_{G}/G$ $P$ $\mathrm{b}$
$\{\gamma_{i}\}_{i=}^{k0_{1}}$ $G$ $\{P_{1}, \ldots, P_{s}\}$ $R\backslash \sigma c$
$P_{k}$ $\{\gamma k,i\}_{i}=1,2,3$
$k=1,$ $.‘$ . $,$ $s$ $\{\dot{G}_{k,i}\}_{i=1}\infty$ $P_{k}$
$f$ $\Sigma$ $\Delta_{G}$ $f(z)=z+O(1)$
$H:=f^{-1}Gf$ , Hk,i=f-lGk,
$H_{k,i}$ $\Sigma$ $(0,0,3)$ $\Sigma/H_{k,i}$
—– –
6. $k=1,$ $\ldots,$ $s$ $H$ $H_{k,i_{k}}$ $H_{k,i_{k}}$
$\{C_{k,j}\}_{j=}1,2,3$ :
(i) $\pi\circ f(\mathrm{A}_{\mathrm{X}}(o_{k},j))=\gamma_{k,j}(j=1,2,3)$ . $\mathrm{A}\mathrm{x}(C_{k},j)$ $C_{k,j}$
(ii) $C_{k},{}_{3}C_{k},{}_{2}C_{k},1=id$





(Buser [6] $\mathrm{p}40$ , Theorem 243
(Buser [6] $\mathrm{p}39$ . Theorem 234) )




$D$ $d_{a},$ $d_{b},$ $d_{c}$
:
(1) $d_{a},$ $d_{b},$ $d_{c}$ $D$ –
(2)
$\cosh d_{a}=\frac{(L_{a}^{22}+L_{b}+L^{2}2L_{a}C^{+}L_{b}L_{c}-1)^{1/2}}{\sinh a}$ ,
$L_{a}=\cosh a,L_{b}=\cosh b,$ $L$ $=\cosh c$
[ 6 ] $\pi\circ f=\hat{\pi}$ $R:=\Sigma/H,$ $p0:=\hat{\pi}(\infty)$
$k=1,$ $\ldots,$ $2p-2$ $P_{k}$ 2
$D_{k},$ $D_{k}’$ $D_{k}$ $\gamma_{k,1}’,$ $\alpha k,1$ ,
$\gamma_{k,2}’,$ $\alpha k,2,$ $\gamma k,3’,$ $\alpha_{k,3}$ $\gamma_{k,j}’$
$P_{k}$
$\gamma_{k,j}$ –
$d_{k,j}$ $\gamma_{k,m}’$ $\alpha_{k,j}$ $D_{k}$ ( $P_{k}$
) 7 $d_{k,1},$ $d_{k,2},$ $d_{k,3}$ $D_{k}$











$C_{k,j}\in H$ $H_{k}’:=\langle C_{k},, {}_{1}C_{k},2, C_{k,2}\rangle$ $H_{k}’$
$H_{k,i_{k}}\}_{\mathrm{c}}^{}$ – $\beta_{k}$ $\infty$ $\tilde{p}_{k^{\text{ }}}$ $\triangle_{k}^{l}$
$\tilde{p}_{k}$ $\hat{\pi}^{-1}(P_{k})$ $H_{k}’$ $\triangle_{k}’$





[ ] $A\in \mathrm{M}\ddot{\mathrm{o}}\mathrm{b}(\Sigma)$
$|A’(0)|=4/(\mathrm{t}\mathrm{r}^{2}(A)-4\tanh 2(d(A)))\cosh^{2}(d(A))$ . (5)
$k=1,$ $\ldots,$ $s$ 6 $H$
$H_{k,i_{k}}$ $H_{k,i_{k}}$ $\{C_{k,j}\}_{j2,3}=1$, $G_{k,i_{k}}$ $:=$















$G$ $\Sigma$ $B(G)$ $G$ $\Sigma$ 2
$||-||$
Bers $T(G)$ $B(G)$




$\chi_{\varphi}(g)=W_{\varphi}g(W_{\varphi})-1,$ $g\in G$ $\chi_{\varphi}$ $G$ $G_{\varphi}:=$
$W_{\varphi}G(W_{\varphi})^{-1}$ $\varphi\in\partial T(G)$ $G_{\varphi}$ $\Delta_{\varphi}$ $:=$
$W_{\varphi}(\Sigma)$
$\mathrm{b}$- $\varphi\in\partial T(G)$ $G_{\varphi}$
$\mathrm{b}$- $\varphi$ b
.




$R:=\Sigma/G$ $\Phi:=\{\varphi_{n}\}_{n1}^{\infty-}=$ $\partial T(G)$
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$\mathrm{b}$- $G$ $g$ (1) $-(3)$
$\Phi$ :
(1) $g$
(2) $g$ $R$ $\gamma_{g}$
(3) $L>0$




1. $\Phi:=\{\varphi_{n}\}_{n=1}^{\infty}$ $\partial T(G)$ b
$\Phi$ $\varphi_{0}\in\partial T(G)$
(1) $narrow\infty$ Area$(\mathrm{C}\backslash \Delta_{\varphi_{n}})arrow 0$




8. $\{\varphi_{n}\}_{n=1}^{\infty}\subset\partial T(G)$ b
$\{\varphi_{n_{j}}\}_{j=1}^{\infty}$ :{ $C_{1},$ $\ldots,$ $c_{3p-\mathrm{s}\}}$ $R$
$k_{0}\in\{0,1, . , . , 3p-3. \}$ $R$
$f_{j}$ (1) (4)
(1) $C_{\varphi_{n_{j}}}=\{f_{j}(C_{k})\}_{k1}3p-3=$
(2) $k_{0}>0$ $1\leq k\leq k_{0}$ $jarrow\infty$ $|l(fj(C_{k}))|arrow\infty$
(3) $k_{0}<3p-3$ $k\geq k_{0}+1$ $j\geq 1$ $f_{j}(C_{k})=C_{k}$
(4) $f_{j}$ $R\backslash \cup k\geq k_{0}+1ck$
$\{\varphi_{n}\}_{n=1}^{\infty}$ $narrow\infty$ Area$(\mathrm{C}\backslash \triangle_{\varphi_{n}})arrow 0$
(5) $R\backslash \cup k\geq k_{\text{ }}+1Ck$
[ ] (cf.
Kra [9] and , , , , [7, 3 ] $)$
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$\{\varphi_{n}\}_{n=1}^{\infty}$ ( ) $C_{\varphi_{n}}$
–
$C_{\varphi_{1}}=\{C_{1}^{l}, \ldots, c_{3p-3}’\}$
(a) $n$ $h_{n}$ $R$ $C_{k,n}’:=h_{n}(C_{k}’)$
$R$ $\{C_{k,n}/\}_{k=}^{3p}-3=c_{\varphi}1n$ (cf. Buser [6])
( ) {C\’i,. .. ,
$C_{3p-\mathrm{s}}’\}$
(b) $k_{0}\in\{0,1, \ldots, 3p-3\}$ $M$
(b-1) $narrow\infty,$ $1\leq k\leq k_{0}$ $l(C_{k,n}’)arrow\infty$
(b-2) $k\mathit{0}+1\leq k\leq 3p-3$ $\mathit{1}(C_{k,n}’)<M$
$k_{0}=0,3p-3$ (i), (ii)
$R$ $M$ $C_{M}$
(cf. Buser [6]) $\text{ }$ $.\{\varphi_{n}\}_{n=1}\infty$ $\{\varphi_{n_{j}}\}_{j=1}^{\infty}$
(c) $k\geq k_{0+}1$
(c-1) $j,$ $l\geq 1$ $C_{k,j}’=C_{k,\iota}’$
(c-2) $P$ $R \backslash \bigcup_{k\geq+}k_{\text{ }}1C_{k}’$ $h_{n_{j}}(P)=h_{n_{k}}(P)$
$k_{0}=3p-3$ (c-1)
(c) $k_{0}=3P-3$ (c-1)
$R \backslash \bigcup_{k\geq 1}$
.
$k\t xt{ }+C/k$ $R$ (c-2)
$k<3p-3$ (b-2) $\{C_{k_{\text{ }}+n}’\}1$, $n=1\infty\subset C_{M}$




$R \backslash \bigcup_{k\geq k}\text{ }+1C_{k}$’ $P_{1},$
$\ldots,$




$\{\varphi_{n}\}_{n=1}^{\infty}$ ( ) $j,$ $l\geq 1$
$h_{j}(P_{1})=h_{l}(P_{1})$
(c-2) $\{\varphi_{n}\}_{n=1}^{\infty}$ $\{\varphi_{n_{j}}\}_{j=1}^{\infty}$
(c) $\{\varphi_{n_{j}}\}_{j=1}^{\infty}$ $f_{j}:=h_{n_{j}}\circ(h_{n_{1}})^{-1},$ $C_{k}$ $:=$
$C_{k,n_{1}}’=h_{n_{1}}(C_{k}’),$ $k=1,$ $\ldots$ , $3p-3$
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$\{\varphi_{n_{j}}\}_{j=1}^{\infty},$ $\{C_{k}\}_{k1}3p-3=$ ’ $k_{0}$ $\{f_{j}\}_{j=1}^{\infty}$
(1) $-(4)$
(1) :. $f_{j}$ $f_{j}(C_{k})=C_{k,n_{j}}’$ (a)
$C_{\varphi_{n_{j}}}=\{C_{k,n_{j}}’\}_{k=1}^{3p3}-$
(2) : $g_{k,j}\in G$ $f_{j}(C_{k})$
$|\mathrm{t}\mathrm{r}(gk,\iota)|=2\cosh(\iota(c’k,n_{j})/2)$ (b-1) $k_{0}=0$
(b-1) (2)
(3) : (c-1) $k\geq k_{0}+1$ $j\geq 1$
$f_{j}(C_{k})=C_{k}$ $k_{0}=3p-3$ (b-2)
(3)
(4) : $f_{j}$ (c-2)
$R\backslash \cup k\geq k_{\text{ }}+1Ck$ $P$








[ 1 ] $\Phi$ $\varphi_{0}$
1 (1) $\Phi$ 8 (1) $-(5)$
$R$ $\{C_{1}, \ldots, C_{3p-3}\}$ , k $R$
$\{f_{n}\}_{n=1}^{\infty}$ (5) $k_{0}\geq 1$
$k_{0}=3_{P}-3$ $k_{0}<3p-3$
$g\in G$
$C_{k}$ $G$ $1\leq k\leq k_{0}$ $g_{k,n}$
$f_{n}(C_{k})$ $P_{1},$ $\ldots$ , P $R \backslash \bigcup_{k=}^{\mathrm{s}_{p}3}-k\mathrm{o}+1c_{k}$
$\pi$
$\Sigma$ $R$ $\overline{P}_{i}$ $\pi^{-1}(P_{i})$ $H_{i}$
$G$ $G_{i,n}:=\chi_{\varphi_{n}}(H_{i}),$ $G_{i,0}:=\chi_{\varphi\text{ }}(Hi)$
b $G_{i,n}$ $\Delta_{\varphi_{n}}$
b-
{ $G_{i,0\}_{i}^{\ovalbox{\tt\small REJECT}}}=1$ $G_{\varphi\text{ } _{ } _{ } }$
$k\geq k_{0}+1$ $\chi_{\varphi_{0}}(g_{k})$ G\mbox{\boldmath $\varphi$} $\{G_{i,0}\}_{i=}^{S}1$
$G_{\varphi_{0}}$ $G_{i,0}^{\wedge}$
98
$\{\chi_{\varphi_{0}}(gk)\}_{k}\geq k_{\text{ }}+1$ $G_{\varphi\text{ } }$
$G_{i,0}=\chi\varphi 0(H_{i})$ $i\neq j$
$G_{i,0}$ $G_{j,0}$ $G_{\varphi 0}$ $i$ $G_{i,0}$
$\Delta_{\varphi_{0}}\backslash \cup\in^{c}\cup k\geq ko+1\mathrm{A}\mathrm{x}(g\chi\varphi\text{ }(gg_{k}g-1))$
$G_{i,0}$
$\chi_{\varphi 0}(g)$
$g\in G$ $R$ $\gamma_{g}$ (cf.






$g$ (1), (2) (3)
$L>0$ $g$ $\Phi$ $L>$
$l(\gamma_{g})$ $\Phi$ 8 (5)
$\varphi_{n}$
$\mathrm{b}$- $n$ $C_{\varphi_{n},i}:=\{C\in C_{\varphi_{\mathfrak{n}}}|C\subset P_{i}\}$
8 (2) $q$
$n(q)$ $n\geq n(q),$ $C\in C_{\varphi_{n},:}$ $l(C)>qL$
$n(q)<n(q+1)$ $C_{\varphi_{n}\mathrm{t}q)}$
$\gamma_{g}$
$C_{\varphi_{n},i}$ $q$ $i(C(q), \gamma_{g})\geq 1$
$C(q)\in C_{\varphi_{n(q)^{i}}}$,
$\#\{C\in\bigcup_{n=1}^{\infty}C\varphi_{n}|l(C)>L, i(C, \gamma_{g})\geq 1\}\geq^{\#}\{C(q)|q>0\}=\infty$
$g$
$\Phi$
$n(1)$ $n\geq n(1)$ $\gamma_{g}$ $C_{\varphi_{n},:}[]’$. \xi
$n$ $\chi_{\varphi_{n}}(g)$ 1
(2) $\epsilon(g),$ $N(g)$ $n> \max\{N(g), n(1)\}$
$|\mathrm{t}\mathrm{r}^{2}(x_{\varphi_{n}}(g))-4|>\epsilon(g)$ $\chi_{\varphi_{n}}(g)arrow\chi_{\varphi\text{ }}(\mathit{9})$
$|\mathrm{t}\mathrm{r}^{2}(x_{\varphi_{\text{ }}}(g))-4|\geq\epsilon(g)$ $G_{\varphi\text{ } }\chi_{\varphi\text{ } }\Pi\overline{\mathrm{p}}$
$\chi_{\varphi 0}(g)$
$\{G_{i,0}\}_{i}^{S}=1$ $G_{\varphi\text{ } }$ $G_{i,0}$
(cf. Maskit
[15] $)$ $G_{i,0}$ $G_{i,0}$
$\chi_{\varphi\text{ }}(gk),$ $k\geq k_{0}+1$ $G_{i,0}$ $G_{i,n}$
$\chi_{\varphi_{n}}\circ(x_{\varphi\text{ }})^{-}1$ $\varphi_{n}arrow\varphi_{0}$
$\{\chi_{\varphi_{n}}\circ(\chi_{\varphi_{0}})-1\}_{n>}0$ $G_{i,0}$




$G_{\varphi\text{ } _{ } }$
$G_{\varphi\text{ } }$ $\square$
1
[ ] (1) $\{\varphi_{m}\}_{m=1}^{\infty}\subset\partial T(G)$ b-
$\varphi\in\partial T(G)$ $\{\varphi_{m}\}_{m=1}^{\infty}$
1 (1), (2)
(2) $\varphi\in\partial T(G)$ $\varphi$ b-
$\{\varphi_{m}\}_{m=1}^{\infty}\subset\partial T(G)$
Area$(\mathrm{C}\backslash \Delta_{\varphi_{n}})arrow 0$ , $narrow\infty$
(3) $\varphi\in\partial T(G)$ $\varphi$
$\mathrm{b}$- $\{\varphi_{m}\}_{m=1}^{\infty}\subset\partial T(G)$
Area$(\mathrm{C}\backslash \Delta_{\varphi_{n}})arrow 0$ , $narrow\infty$
1 (2)
[ ] (1) (cf. , [13, p.166, 436])
$\varphi\in\partial T(G)$ Area$(\mathrm{C}\backslash \triangle_{\varphi})=\mathrm{A}\mathrm{r}\mathrm{e}\mathrm{a}(\Lambda(G_{\varphi}))=0$
( $G_{\varphi}$ )
$\{\Delta_{\varphi_{n}}\}_{n=1}^{\infty}$ $\triangle_{\varphi}$ $w=\infty$
$($ cf. [12, $\mathrm{p}.8])_{\text{ }}\{\varphi_{m}\}_{m=1}^{\infty}$ 1 (1)
1 (2) $G_{\varphi}$
(2) $\varphi\in\partial T(G)$ $\varphi$ $\{\psi_{n}\}_{n=1}^{\infty}\subset$
$\partial T(G)$ (cf. Bers [4]) $\psi_{n}$ (1) b-
$\varphi_{n}\in\partial T(G)$ Area$(\mathrm{C}\backslash \Delta_{\varphi_{n}})<1/n$ $||\psi_{n}-\varphi_{n}||<1/n$
$\{\varphi_{n}\}_{n=1}^{\infty}\subset\partial T(G)$ (2)
(3) $\varphi\in\partial T(G)$ $\varphi$
$\{\psi_{n}\}_{n=1}^{\infty}\subset\partial T(G)$ $\{g_{n}\}_{n=1}^{k}\text{ }$ $G_{\varphi}$
$\mathrm{o}L0=\mathrm{m}\mathrm{a}\mathrm{x}1\leq k\leq k_{\text{ }}\{|tr(\mathit{9}k)|\}$ 8
$n$ b- $\varphi_{n}\in\partial T(G)$ Area$(\mathrm{C}\backslash \Delta_{\varphi_{n}})<1/n$ ,
$||\psi_{n}-\varphi_{n}||<1/n$ , $\{h_{k}^{n}\}_{k1}^{3}p-3=$ $G_{\varphi_{n}}$




[ ] (4) $\dim T(G)>1$ $\partial T(G)$
$\mathrm{b}$- 1 (2)
9. $R$ $P$ $R$
$i$ $P$ $R$ $S$ $R$
$P$ $S$ $h$
$P$ $S$ $R$ $S$
$K_{0}>1$ $R$ $S$ $K_{0}$ $g$ $g\circ i$ $h$
[ ] $T(R)$ $R$
$T(R)$ $S$ $R$ $M$ $f$ $[M, f]$
$P$ $M$ $h_{P}$ $P$
$M$ $R$ $M$
$f_{P}$ $f_{P}\circ i$ $h_{P}$
$[M, f_{P}]$ $T(R)$ $X(P)$
$X(P)$ $T(R)$ $R$
$C=\{C_{1}, C_{2}, \ldots\}$ . $P$ $P$
$C_{i}$ $l_{i}$
$l_{i}>0$ $[S, g]\in X(P)$ $L_{S}(g(c_{i}))\leq l_{i}$
$S$ $\gamma$ $L_{S}(\gamma)$ $\gamma$
$X(P)$ $T(R)$
$\hat{X}:=\{[S, g]|L_{S}(g(c_{i}))\leq l_{i}, i=1, \ldots\}$ $\hat{X}$
$($ cf. Kerchoff $[8])_{\text{ }}X(P)$
$X(P)$ diam$T(R)(X(P))<$
$\infty_{\text{ }}K_{0}:=e^{2}\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}_{T}(R)(X(P))$ $R$ $S$
$g$
[ (4) ] $R=\Sigma/G$ $C:=\{C_{1}, \ldots, C_{k_{\text{ }}}\}$
$R \backslash \bigcup_{k}C_{k}.\text{ }$ $P_{1},$ $\ldots P_{S_{\text{ }} }s_{0}\geq 2$ $P_{1}$ $P_{s}$
$(s\geq 2)$ $\dim T(G)>1$
$P_{1}$ —– (cf. Bers [5]) $R_{1}$
$i$ $\Sigma$ $R_{1}$ $\Gamma_{1}$ $\partial T(\Gamma_{1})$
$\mathrm{b}$- $\{\psi_{n}\}_{n=1}^{\infty}$ $\psi 0\in\partial T(\Gamma_{1})$
$C\psi_{n}:=\{C_{1,n}’, \ldots, C_{k_{1}}’,\}n$ $C_{i,n}’$
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$P_{1}$ ( $R$ ) $C_{i,n}$
$C_{n}:=\{C_{i},, {}_{n}Cj\}_{i}=1,\ldots k_{1}j=1,\ldots,k_{0}$ $R$
b- $\varphi_{n}\in\partial T(G)$ $C_{\varphi_{n}}=C_{n}$
$\{\varphi_{n}\}_{n=1}^{\infty}$ $\varphi_{0}\in\partial T(G)$ $\{\varphi_{n}\}_{n=1}^{\infty}$
(4)
$\varphi_{0}$ : $g_{j}\in G$ $C_{j}$
$\chi_{\varphi_{\mathfrak{n}}}(g_{j})$ $\chi_{\varphi_{0}}(g_{j})$
$C_{\varphi\text{ } }\{C_{j}\}_{j1}^{k_{0}}=$ $R\backslash \cup c\in C_{\varphi_{\text{ }}}C$




$\Sigma$ $R$ $\pi$ $\pi^{-1}(P_{1})$ $\tilde{P}_{1}$ $\infty\in\tilde{P}_{1}$
$n\geq 0$ $\tilde{P}_{1}$ $G$
$H_{1}$ $G_{n}:=\chi_{\varphi}n(H_{1})$ $n\geq 1$ $G_{\varphi\text{ } }$
$\mathrm{b}$- $\tilde{P}_{1}$ $G_{n}$ $\infty\in\Delta_{G_{n}}$ b-
$\chi_{\varphi_{n}}\circ(\chi_{\varphi 0})^{-1}|c_{0}$ $\{G_{n}\}_{n}$ $G_{0}$
$S_{n}:=\Delta_{G_{n}}/G_{n}$ $W_{\varphi_{\mathfrak{n}}}|_{\overline{p}_{1}}$
$P_{1}$ $S_{n}$ $h_{n}$
$C_{G_{n}}=h_{n}(\{c_{1,n}, \ldots, c_{k_{\text{ }}},n\})$ $P$ $S_{n}$
9 $K_{0}>1$
$R_{1}$ $S_{n}$ $K_{0}$- $g_{n}$ $g_{n}\circ i$ $h_{n}$
$Cc_{n}=g_{n}(C\psi_{n})$
$P_{1}=\tilde{P}_{1}/H_{1}$ $R_{1}=\Sigma/\Gamma_{1}$ $\tilde{P}_{1}$
$\Sigma$ $\sim i$ – $i\sim$ $H_{1}$ $\Gamma_{1}$




$g_{n}\circ i$ $h_{n}$ $\Sigma$ $\Delta_{G_{n}}$ $g_{n}$
$\hat{w}_{n}$ $\Gamma_{1}$ $G_{\psi_{\mathfrak{n}}}$ $\hat{\eta}_{n}$ $\hat{\eta}_{n}\circ\xi=\chi_{\varphi_{n}}$
$w_{n}:=\hat{w}_{n^{\circ}}W_{\psi^{-1}n}\text{ }\eta_{n}(g)=w_{n}gw_{n}^{-1}$ ,





$g_{1},$ $g_{2}\in H_{1}$ $\alpha_{i}^{0}$ $:=$
$\chi_{\varphi\text{ }}(g_{i}),$ $\beta_{i}^{0}:=\chi_{\psi_{\text{ }}}0\xi 1(g_{i})(i=1,2)$
102
$\alpha_{i}^{n}:=\chi_{\varphi_{n}}(g_{i})arrow\alpha_{i}^{0},$ $\beta_{i}^{n}:=\chi\psi_{n}\circ\xi_{1}(g_{i})arrow\beta_{i}^{0}$
$N_{0}$ $d$ $n\geq No$ $\alpha_{i}^{n},$ $\beta_{i}^{n}$
$\{x_{i,n}, y_{i,n}\},$ $\{a_{i,n}, b_{i},n\}$ $\alpha_{i}^{n},$ $\beta_{i}^{n}$
$k(xi,n’ xi,0),$ $k(a_{i,n},$ $a_{i},\mathit{0}^{)},$ $k(y_{i,n}, y_{i},0),$ $k(b_{i},n’ b_{i},0)<d(n\geq N_{0},$ $k(-, -)$
) $\{x_{i,0}, y_{i,0}\}_{i=1}^{2}$ $\{a_{i,0}, b_{i},0\}_{i=}^{2}1$ 2 $n\geq N_{\mathit{0}}$ $\cup\{0\}$
$4d$ $w_{n}(\{x_{i},n’ yi,n\})=\{a_{i,n}, b_{i,n}\}$
Lehto-Virtarnen [11] pp. 69-70, 4.1, 42
$\{w_{n}\}_{n=1}^{\infty}$ $K_{0}$- $w_{0}$
$\{w_{n_{\mathrm{j}}}\}_{j=1}^{\infty}$ $w_{n}G\psi_{nn}w-1=G_{n}$
$w_{0}G_{\psi_{\text{ }}}w_{0}^{-1}.=$ Go $c_{\mathit{0}}$ $G_{\psi_{\text{ }} }\Pi\overline{\mathrm{p}}$ $\backslash$,
$G_{0}$ .
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$\mathrm{c}${. Limit sets of free two-generator kleinian groups
$\uparrow\eta$
$||_{1}\mathrm{D}\mathrm{a}\mathrm{v}\mathrm{i}\mathrm{d}$ Mumford, Curt $\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{u}_{\mathrm{e}}\mathrm{n}$ , and David J. Wright
$||$
Complete $\mathrm{v}_{\mathrm{e}}\mathrm{r}\mathrm{s}\mathrm{i}_{\mathrm{o}\mathrm{n}}$ }
$’. \triangleleft\sigma\int r$ April, 1991
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